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were determined by complexometric titrations after
decomposing the complexes with a mixture of con-
centrated nitric and sulphuric acid. Nitrogen content
was determined by the Kjehldahl's method. The
analyses indicated the formulae CU(L)2' Ni(L)2.
2H20, CO(L)2. 2H20. and Th(L)4 where L is the
anion of PMNP. Analyses: Found: Cu, 8.81;
N, 10.8. Calc. for CU(L)2, Cu, 8.98; N, 11.87 %;
Found : Ni, 7.91; N, 12.06. Calc. for Ni(L)2.
2H20, Ni, 7.95; N,I 1.37%; Found: Co, 7.76;
N, 12.02. Calc. for CO(L)2. 2H20, Co, 7.98; N,
11.37%; Found: Th, 15.05; N, 10.2. Calc. for
Th(L)4 Th, 15.26; N, 11.05 %.
Solvent extraction of metals by PMNP can be
described by (a) the plot of Jog Ke versus pH at
constant ligand concentration in organic phase, or
(b) the plot of log Ks versus ligand concentration
at constant pH. The number of ligand molecules
in the extracted complex is given by the second plot,
while the number of hydrogen ions released in com-
plex formation is ascertained from the first plot.
The slope of each plot is two in case of Cu(I!),
Ni(II), Co(H) and four in case of Th(IV) complexes
indicating that two moles of hydrogen are released
in the formation of the first three and four in the
Th(IV) complexes and an identical number of ligands
are used up in the formation of extracted complexes.
It is also clear that no adduct is formed with excess
ligand as is observed in the extraction of metals
with oxine. The noteable feature in the extraction
of Ni(II) with PMNP is that comparatively shorter
equilibration time is required than that with PMBp7
or other ~-diketones where a few hr or days are
required.
The extraction equilibria can be represented as :
Mn+ -1- nHL ~ MLn +- nH+ •••(1)
Where n = 2 or 4 for M" CurIl), Ni(II), Co(H)
and Th(IV) respectively. ..
The equilibrium constant Kex IS given by Eq. 2,
Kex (MLn) (Hr)« (Ms+) (HL)-n ... (2)
If Kdo represents the distribution ratio when no
complexes are formed in aqueous solution i.e. Kdo
(MLn) (Mn+)-l, the relationship between Kdo and
kex is given by Eq. 3,
Kdo= Kex (H+)-n (HL)n ... (3)
TABLE1 - EXTRACTIONCONSTANTVALUES (Loo Kex) OF
METAL COMPI.EXES
Metal Ligand
·PMNP(a)- -PM1W (b)-HTTA(~)-
Cu(Il)
Ni(Il)
Co(lI)
Th(IV)
U(VI)
-0.2
-6.0
-7.0
-!-4.n
-0..17
(ref. 3)
-0.3
-6.49
-7.3
-1.0
-1.15
(ref.)
-1.32
-6.6
-6.7
+1.0
-2.40
(a) Present work; (b) ref. 9, 7, 10, 11; and (c) ref. 12-16.
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A comparison of Kex values for the present systems
with those obtained using PMBP and RTTA
(Table 1) indicates the superiority of PMNP in the
extraction of these metals over PMBP and HTT A.
Reported values of log Kex for U(VI) extraction
with PMNP, PMBP and HTTA confirm the present
findings (Table I).
Thermograms of all the metal complexes indicate
decomposition in steps on heating, giving the binary
complex of PMNP as an intermediate. Final pro-
duct obtained was the corresponding metal oxide.
The IR spectra of the complexes show the absence
of the vOH band which is present in spectrum of the
ligand indicating that the bonding takes place through
the enolic OH and a six-membered chelate is formed
as in other ~-diketonates
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Selective separation of Pd(Il) and Pt(IV) from Ru(lIl),
Rh(IIl), Ir(I1l), Os(VIII) and Ni(Il) is achieved by extraction from
acetate or succinate solution with trl-s-octvlamlne dissolved in
benzene.
LIQUID ion exchangers such as tri-n-?ctylamine(TOA) and tricaprylmethylammonlU~ salt-
(Aliquat 336) have been used for the extractive sepa
ration of Hg(II)l, SC(ll!)2, Y(ll!) and Nd(III)3 from
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TABLE2 - SEPARATIONOF Pd(II) AND Pt(1V) FROMOTHER
PLATiNUMGROUP METALS BY EXTRACTIONWITH TOA FROM
O.IM ACETICACID SOLUTON
Composition of Recovery (%)
synthetic mixtures
and amount taken Pd Pt Added ion
(I-'g)
Pd(IOO), Ru(200) ]00.00 99.16
Pd(IOO), Rh(500) 100.00 100.00
Pd(I (0), 05(500) 100.00 99.47
Pd(J 00), Ir( 500) 100.00 100.00
Pd(100), Ni(1000) 99.91 99.41
Pd(lOO), Pt(200) 99.34 100.00
Pt(200), Ru(200) 100.00 100.00
Pt(200), Ru(300) 99.14 10000
Pt(."OO), Rh(200) 100.00 100.00
Pt(200), Rh(500) 100.00 100.00
Pt(200), Ir(IOO\) )(),),OO 100.00
Pt(200), 05(50,) 99.14 99.47
Pt(200), Ni(lO\lJ) 99.14 100.00
Pt(200), Ni(2000) 99.14 99.47
mated titrimetrically", Palladium and/or platinum
from the organic phase were however stripped and
determined as described in the general extraction
procedure. The results of separation are reported
in Table 2.
Separation of Pd(/I) and Pt(/V) from Os(Vl/I) and
Ru(IIJ) - Osmium and ruthenium show co-extrac-
tion (partial) with Pd(II) and Pt(IV) when extracted
from O.lM acetic acid solution; however, they
do not interfere in the extraction and determination
of Pd(II) and Pt(IV). Osmium was stripped with
water (2 x 5 ml) and ruthenium with 0.1 M HCI
(2 x 5 rnl) and finally estimated colorimetrically with
thiourea". Pd(II) and Pt(IV) were subsequently
stripped and determined as described in the general
extraction procedure. Ruthenium however remained
completely in aqueous phase when Pd(II) or Pt(IV)
was extracted from succinate solution. The results
of binary mixtures are reported in Table 2.
Separation of Pd(/I) and Pt(lV) - Both Pd(II)
and Pt(IV) extract quantitatively into 5% TOA
dissolved in benzene from acetate or succinate solu-
tion. From the organic phase, Pt(IV) was first
stripped with 8 M HNOs (2 x 5 ml) solution and
then Pd(II) was stripped with 2 % ammonium hydro-
xide solution (2 x 5 ml). The metal ions were deter-
mined as described in the general extraction pro-
cedure. The recovery of both Pd(II) and Pt(IV)
was> 99.0 % The results are reported in Table 2.
The reproducibility of results was satisfactory.
The total operation required 40 min. The wide
applicability of the method is shown by the satis-
factory analysis of a variety of synthetic mixtures.
Thanks are due to the Department of Atomic
Energy, Bombay for awarding a fellowship to one of
us (MRS).
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A N-phenylhydroxamic acid type ligand, prepared using
coconut oil as the starting material, bas been employed for liquid-
liquid extraction of titanium(IV), iron(III), iron(II) and alu-
minium(llJ). Selective extraction of over 50 % titanium below
pH 0.0 is observed. However, an enhancement of the extrac-
tion of titanium(IV) and a suppression of tbe extraction
of iron (III) bave been observed in the presence of sodium
chloride. Selective extraction of titanium and subsequent stripp-
ing as TiO. from an acid leached solution of ilmenite are des-
cribed.
IN continuation of our earlier work-, the present
note reports the application of N-phenylhydro-
xamic acid ligand, synthesised using coconut oil as
the starting material, for extractive separation of
titanium. N-Phenylhydroxamic acid derivative has
a greater solubility in hydrocarbon solvents than the
corresponding hydroxamic acid, thus enabling better
solubility characteristic for hydro-metallurgical appli-
cation.
WG Pye model 290 pH meter fitted with glass and
Ag/AgCI electrode assembly was used for pH
measurements. A Unicam SP SOO series-2 spectro-
photometer was employed for spectrophotometric
determination of iron, titanium and aluminium.
Commercial white coconut oil (2oog; British
Ceylon Corporation) was hydrolysed- to obtain a
mixture of fatty acids. Yield of the dry mixture of
fatty acids was 153.0g.
The mixture of fatty acids was converted into
corresponding acid chlorides+; yield was 139.5g.
~-Phenylhydroxylamine (35 g), in dry ether (20 ml)
was stirred vigorously with pyridine (3g) at OVC.
The mixture of acid chlorides (60g) in dry ether
(200 ml) was added dropwise followed by a few drops
of pyridine and the stirring continued for further
90 min. The resultant solution was evaporated at
room temperature, the product washed with dil.
hydrochloric acid, water and then with 5% aqueous.
sodium bicarbonate and finally with water. No
attempt was made to purify the ligand further; yield
84.7g.
A stock solution of iron(III) was prepared by
dissolving iron wires (BDH) in 1:3 nitric acid as.
